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A METHOD FOR TIME -STAMPING A MESSAGE 
BASED ON A RECIPIENT LOCATION 

Af BACKGROUND OF THE INVENT TON 

The present invention is directed to a method for 
time -stamping a message based on the location of the 
message recipient. More particularly, the present 
5 invention is directed to a method for determining the 
location of an intended message recipient and adjusting 
a received time-stamp to reflect a time associated with 
the location at which the intended recipient is located. 
It is known to provide message services in 
10 communication systems. An example of one such message 
service is referred to as the short message service 
(SMS) available on the PCS cellular network operating 
under the IS-136 protocol (TIA/EIA/IS-136 . 1-A October, 
1996; TIA/EIA/IS-136 . 2 October 1996). In such a network 
15 the cellular subscriber can receive data packets 

containing messages wherever the cellular subscriber is 
located. The IS-136 standard states that the message 
transmitted to the subscriber should include some time- 
stamp indicating when the message was received. 
20 However, there is no indication in the standard that the 
time-stamp should at all be correlated to the time zone 
where the cellular subscriber is located when he or she 
receives the message. The message could be time-stamped 
in accordance with the time zone in which the message is 
25 first received for distribution to the cellular 
subscriber. This could create confusion for the 
intended recipient when the message is sent out in 
relation to the present time for the subscriber. For 
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instance, assume the message center is in one time zone, 
e.g., Pacific Standard, and the message is received at 1 
p.m. in that time zone. Further assume that the 
cellular subscriber is in a second time zone, one hour 
5 ahead of the first time zone (Mountain Standard) . Thus, 
the message was received at the message center at 2 p.m. 
Mountain time. If the message is delivered to the 
cellular subscriber at 2:15 p.m. in the second time zone 
but shows a message time-stamp of 1 p.m., reflecting the 
10 first time zone, then the cellular subscriber is 

confused as to when the message was actually received at 
the message center. It would be beneficial if this 
confusion could be avoided. 

15 SUMMARY OF THE INVENT TOM 

The present invention avoids the confusion that can 
arise when a message is received in a message center in 
a time zone different from that of the intended message 
recipient. In accordance with an embodiment of the 
20 present invention a message center receives and notes 

the time of receipt at the message center in accordance 
with the time zone in which the message center is 
located. The message center then determines the 
location of the intended message recipient. The message 
25 center determines the time zone of that location and 

translates the received time into the time zone of the 
intended recipient. - . ....... 

In an embodiment in the communications area, a 
message center receives a message and a recipient 
30 identifier.- The message center translates the 

identifier into a mobile identification number. The 
mobile identification number is then used to query a 
home location register to determine the location of the 
mobile switching center servicing the subscriber. Once 
35 the mobile switching center is determined, its location 
can be derived from a database. This location will have 
an associated time zone in which the mobile switching 
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center is located. The time that the message center 
received the message will be translated to the time zone 
for the mobile switching center. As a result, the 
cellular subscriber using that switching center will 
receive an indication of the received time of the 
message in terms of the time zone corresponding to the 
location at which the subscriber is located. 



BRIEF DESCRIPTION OF THE DRAWINGS 
10 FIG. 1 illustrates in block schematic form a 

configuration implementing an embodiment of the present 
invention. 

FIG. 2 illustrates an embodiment of a database 
correlating message recipients and mobile stations. 
15 FIG. 3 illustrates an embodiment of entries in a 

database correlating portions of mobile station 
identifiers and home location registers. 

FIG. 4 illustrates an embodiment of entries in a 
database correlating the location of switches servicing 
2 0 cellular subscribers and the time zone of each switch. 

FIG. 5 illustrates an embodiment of contents of a 
message transmitted from a message center to a 
subscriber in accordance with the present invention. 

FIG. 6 provides a flow chart describing an 

2 5 embodiment of a method for time -stamping a message in 

accordance with the present invention. 

DETATTiKD DES CRIPTION 

FIG. 1 illustrates a schematic representation of a 

3 0 system in which the present invention could be 

implemented. In particular, FIG. 1 illustrates a 
representation of three time zones in which different 
portions of a wireless communication network can be 
located. In Time Zone 3 there are signal transfer 
35 points (STPs) 10 and 11. (A single transfer point could 
be provided, however, transfer points may be assigned in 
pairs to provide back-up.) A mobile switching center 
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(MSC) 12 is coupled to the signal transfer points. A 
cell site 13 is coupled to the MSC. The cell site then 
communicates over-the-air with mobile stations in the 
cell covered by that cell site. STPs 21 and 22 are 
5 located in Time Zone 2 and are connected to MSC 23. MSC 
23 is connected to cell site 24. In Time Zone 2, a 
wireless phone is shown as element 25. The cellular 
network further includes, in Time Zone 1, STPs 3 0 and 31 
connected to MSC 32, which is in turn connected to cell 
10 site 33. That cell site can be in communication with a 
mobile device such as device 35. The STPs 30, 31 are 
coupled to home location registers (3 8, 39) . These HLRs 
store information related to mobile stations whose home 
region is the region serviced by these STPs. An HLR 
15 keeps track of the location of a mobile station as it 

moves throughout the cellular network. For instance, if 
hand- held device 25 has a home region in Time Zone 1 and 
which is serviced by STPs 30, 31 then information 
regarding device 25 is maintained in HLRs 38 and 39. 
2 0 These HLRs would store information noting that the 
device 25 is presently being serviced by MSC 23. 

In accordance with an embodiment of a message 
center configuration in accordance with the present 
invention a message sender could send a message to 
25 message center 1 or 2 over any of a number of 

communication networks. One exemplative network is 
shown as the public switch telephone network (PSTN) in 
FIG. 1. The message sender would send a message to the 
message center with an identifier of the intended 
30 recipient. The message center, via the STPs 30, 31 
interrogates database (s) 40 to ascertain a mobile 
identification number (MIN) that corresponds to the 
recipient identifier received along with the message. 
An example of an entry in such a database is shown in 
35 FIG. 2 where a personal identification number (PIN) sent 
as a recipient identifier by the message sender is 
correlated with a mobile identification number (MIN) . 
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Once the MIN is known, the message center can 
interrogate another database to determine the HLR or 
home location register associated with that mobile 
station. This database is referred to as a global title 
5 translation database. An example of an entry in such a 
translation database is shown in FIG. 3. The message 
center then takes the HLR information and generates a 
query to the HLR servicing the intended recipient of the 
message. The HLR sends back information about the 
10 identity of the MSC with which the mobile station last 
registered and indicates the status of the registration 
that is, whether the subscriber is presently registered 
with that MSC. If the message center receives 
notification that the mobile station is presently 
15 registered with the MSC then the message center 

interrogates yet another database to correlate the 
identified servicing MSC with the time zone of the 
location in which that MSC is positioned. An example of 
an entry in such a database is illustrated in FIG. 4. 
20 Once the time zone of the MSC is determined, the message 
center then can translate the time at which it received 
the message in its own time zone to the time zone of the 
MSC which is presently serving the mobile station. This 
translation could be effected by knowing a time offset 
25 between the time zone of the message center and the time 
zone of the MSC with which the mobile station is 
registered. The message is then assembled and includes 
not only the message but a time-stamp which reflects the 
time that the message was received by the message center 
3 0 in terms of the time zone in which the Intended 

recipient is located. An example of such a message is 
illustrated in FIG. 5. 

A flow chart illustrating an embodiment of a 
process for creating the message time-stamp is set forth 
35 in FIG. 6. This process is consistent with the 

operation described above and it is described below for 
sake of clarity. 
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A message center receives a message plus an 
intended recipient identifier which could be constituted 
by a personal identification number (PIN), step 601. 
The message center also notes the time it receives the 
5 message in relation to the time zone of the message 

center. The message center then translates the PIN to a 
MIN and hence to the home location register (HLR) of the 
intended recipient, (step 602) . The message center then 
interrogates the home HLR to determine the MSC that was 
10 last registered as serving the intended recipient, step 
603. If, however, the HLR indicates that the recipient 
is not presently registered then the message center 
simply stores the message and the received time and 
awaits registration notification, step 604. Once the 
15 HLR is notified by a servicing MSC that the recipient is 
registered, the HLR sends a registration notification to 
the message center and then the message center proceeds 
to process the information just as if the recipient had 
been registered at the time the message center received 
20 the message. Thus, it proceeds to step 605 where the 

message center takes the information about the location 
of the servicing MSC and detects the time zone of that 
MSC. The message center then translates the received 
time to the time zone of the servicing MSC, step 606. 
25 Finally, the message is transmitted to the intended 
recipient . 

The present invention therefore provides the 
intended recipient with a more useful indication of the 
time that the message was received. It notes the time 

3 0 that the message was received and determines how to 
translate that time to reflect the movement of the 
cellular subscriber receiving the message. This avoids 
the confusion which might arise in other attempts to 
implement the IS- 13 6 standard. 

35 While the present invention is described in 

connection with a mobile communications configuration, 
it is equally applicable to those messaging services 
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where a message center or central depository of messages 
is likely to be in a time zone different than a 
substantial number of intended message recipients. The 
message center could keep a database identifying the 
5 locations of the intended recipients and would then 
translate a time-stamp that reflects information about 
the time zone in which the intended recipient is 
located. 



